BEST AVAILABLE COPY 



PCT/RU03/005 8 6 



pocchKckoe atehtctbo 

no nATEHTAM H TOBAPHbIM 3HAKAM 
' (POCITATEHT) 

a>Eflj:PA JBbHDblll HHCTHTY T 
W HPOMblinjlEHHOH COBCTBEHHOCTH 

BepoKKOBCKaa Ha6., 30, Kopn. 1, MocKBa, T-59, TCn-5, 123995 
Tejie4>oH 240 60 15. TeiieKC 1 14818 nflH. <DaKc 243 33 37 




Ham j* 20/12-68 <<17>> $eBpajw 2QQ4 r 

CHPABKA 

Oeflepa/ibHbifi MHCTHTyT npowibiiuneHHoii co6cTBeHHocrM (aa/iee - Mhcthtyt) HacTo*mi/iM 
yAocTOBepaeT, mto npunojKeHHbie MaTepna/ibi aBj^ioTCfl TOHHbiM BocnpoM3Be fl eHneM 
nepBOHasajibHoro omcanm, cpopiviyjibi, pecpepaTa m MepTewefi (ec™ wueKrrca) saaBKw 
N9 2002135045 Ha Bbiflany na T eHTa Ha M3o6peTeHne, noflaHHOw b MHCTMTyT b fleKaSpe 
Mec*Lie 26 aha 2002 rofla (26.12.2002). 



Ha3BaHiie M3o6peTeHwi: 



3aflBHTejiL>: 



Cnoco6 onpefleneHMH flMHaMnwecKnx napawieTpoB 
ABi/DKeHWfi MaTepwaxibHoro oB-beKTa npn npoBefleHMM cnopTWBHbix coc- 
Tfl3aHwfi win b TpeHnpoBOHHOM npoLjecce, cwcTeMa ycTpoflicTB an* ero 
ocyiAecTBJieHMfl m cnoco6 oueHKH TexHi/wecKoro w TBopnecKoro noTeH- 
Mnana cnopTciweHOB 

BOPOKqOB TeoprnCi HnKonaeBMH 
JIOIHEHOB Bmktop BopucoBMM 
Jiy>KKOB lOpwPi Mi/ixawnoBMH 
XI/DKHJ1K EBreHMii riaBjioBMH 



AeMCTBMTejibHbie aBTopbi: 



BOPO>KlJ|OB TeoprMM HwKo/iaeBww 
JlOLLlEHOB Bmktop BopucoBMw 
Jiy>KKOB lOpnw Muxafi/iOBMM 
XH>KHflK EBreHwfi flaB/iOBi/m 
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xojibko Mecxo KOHTaKTa mhhe c noBepxnocxBio Kopxa c HeflocxaxoHHofi cxeneHBio 

XOHHOCXH. 

Cymecxeyex xaicace cnoco6 (EP 0812228, A63B71/06, 2000r), Kacaionmnc^ 
4>HKCHpoBaHH* noBepxHocxH conpHKocHOBeHHw o6*eicxa, npHcyxcxByiomero b 
cnopxe (m*h, HipoK, imma, riojioa h x.n.) c KOHxaKXHBiM ocHOBamieM (rpynx 
nosepxHocxB cxona, orpaHEraeHHe no M h x.n.), me HCnojiBsyexc* flonomnixe^BHO 
MapKHpoBKa njiomaflKH H a ocHOBe MexajiJiHHecKoro noponnca, c nejiBio yjiwrnnxB 
oxjiHHHe orpaHHHHBaiomHx hojioc ox caMofi njionwHCH, h xe M caMBiM hobbichxb 
nexKocxB onpe^ejieHHa Mecxonojioaceraia cnopxramoro o6*eKxa no 
HH<ppaKpacHOMy cjieay. HeaocxaxKOM aaHHoro cnoco6a aBjmexca xo, hxo b H e M 
4)HKcnpyexcH xojibko o6jiacxB KonxaKxa, h no 3 xoMy Moryx onpeflejwxBc* xojibko 
napaMexpBi flBJDKeHHH o6BeKxa xapaKxepnayiomHe ero ABraKeraie xojibko bo Bpeivw 
KonxaKxa. npn 3xom xaKne napaMexpBi aBraKemw, kqk aneprnH ABraKenrai 
JiHHenHaa h BparaaxejiBHaa cko P ocxb BpameHHs o6Be K xa He oneHHsaioxca KpoMe 
axpro, xojibko xenjiosoro oxnenaxKa, B03Hramiero b peayjiBxaxe oxcKOKa ms4 ox 
nosepxHocxH Kopxa ne^ocxaxoHHo mm cym>H, xa K ksk b saBHCHMocra ox 

HyBCXBHXejIBHOCXH HHlfcpaKpaCHOH KaMepBI OflHH H XOX « ymp MOXCeX. HMeXB 

pasnyio fljiHHy cjie^a. H oSpaxno, npn o^oh h xoh ace HyBcxBHxejiBHocxn KaMepBi 
pasnaH CKOpocxB yaapa h paaHBig xrai no KP Bixrai xaK*e aaayx pasHyio wihht 
cjie^a, h cy^Be 6y fl ex 3axpy fl HHxejn>Ho oneHHXB, 6bdi ayx hjih Hex. KpoMe xoro 
peajiH3an.Ha HsoSpexenmi xpeSyex HcnojiBaoBamia cnennajiBHOH KpacKH imk 
KOHipacxHpoBaHHH rpamm Kopxa b HK-jraanasoHe. Bee 3 xo cymecxBeHHO 
orpaHHHHBaex nrapoKoe HcnojiB30BaHHe H3o6pexeHHH. 

Hcxoah H3 axoro, samdk Hacxoamero H3o6pexeHna aBJiaexcs cosine 
xaKoro cnoco6a onpeaejieHrai aimaMHHecKHx napaMexpos flBroKeHH* 
MaxepnajiBHoro o6*eKxa, koxo P bih 6bi ooecnenrai onpesejienHe aocxaxoHHoro 
KOJi^ecxBa KanecxBenHBix jmnaMireecKHx xapaKxepncxrac, o6ecneHHBaK>nmx 
noBBinieHHe oS^kxhbhocxh cyaeficxBa cnopxnBHBix rap, homoihb HHaeenepaM 
KOHCxpyKxopaM h nayHHBiM P a6oxHracaM npn cowhhh h coBepraeHcxBOBaHHH 
cnopxHBHoro o6opyAOBaHrai, oKasaime noMonm xperaipoBOHHOMy nponeccy 

JSfl* peraeniw axon 3afl aHH npefljioaceno b cnocoSe onpeflejienrai 
OTHaMHHecKHX xapaKxepncxHK MaxepHajiBHoro o6*e K xa b chopxhbhbix 
cocxHsanraix hjih b xperaipoBOHHOM nponecce c HcnojiBsosaHHeM peracxpanrai 
xpaeKxoprai flBHaceHHH o6*eKxa b HH^paxpacHOM cneKxpajiBHOM flHanasoHe 
peracxpHpoBaxB xpaeKxopira HH^paKpacHBix (HK) cjieflos, oSpasoBaBinnxcs b 
pesyjiBxaxe BsaraviofleHcxBH* o6*eiera c oKpy^aioiiraMH o6i,eKxaMH hjih 
OKpyacaHHHeH cpeflofi. 

HK- cjiefl - 3TO Bca ram nacxB noBepxHocxH o6Be K xa (Mjraa, Kopxa 
cpe^Bi), HMeiomaj xeMnepaxypy oxjiramyK) ox OKpyacaiomeH cpe^H hjih 
Apymx naexen o6i>eKTa. HK - oie* M o«ex HMexB nojio^nxejiBHoe 3H aHeHHe 
ecjiH oh o6pa30BaH b pesyjiBxaxe neynpyroro coyflaperaw flB yx o6i,eKXOB. B 
3xom cjrynae Mecxo KOHxaicxa HMeex Gojiee BBicoicyio xeMnepaxypy, ne M 
OKpymaKrame- rejia hjih nacxn xejia. HK - ejie* Moacex hmcxb oxpnnaxejiBHoe 



flpyroro o6Beicra n™, -«v™ ixv B03 flyniHOH cpe fl e h H a noBepxHocra 

flpyrnMH TenjioBbiMH hctohhhkemh) ^ ' 3 P HTejMMH H 

™™ P pe 3 yjiBTaTe BaaHMoaeficTBHa o6Beicra » 

™" — HCTOHHHKOB HH^L^ 

KpoMe Toro, b cjiynae 6oBi,moro TenHnca ogBacra. conpHKOCHOBeima m™, r 
KoproM h MOMeHT coyflapeHHa mbhb c noBepxHOCTMo Kop^pc^Zy^ no 

ZLHS r "* K ™ a ~ KaK ^eH„ P aa~oJr„ 
° KOpoCTt bP^hhb M^a, a xaioice HaMeHeroje TeBecHoro yraa orBera 
MBHanocpaBHemnocyraoMnoOTeTa. y QTBeTa 

TCHHHCHMX MaraH, BKBKWaiomaa wry HJIH HecKOJIEKO HK-KaMep H KO^WTeo 

cownoBEDi c nepH^epHflnmo, ycrpoficxBaMH (WO 8™?29SwZZ' 
nofloSHaa CHcreMa ycrpoflcxB He o6ecne™ B aex noByne^ BocTaro^Z; 
X™ ~—khx napaMexpoB mbhb c™^™™ 

3aaaHefi H3o6 pere HHa aBaaerca coaflamre chctcmh ycrpoiScra koto™, fi„ 

^Z~^^T xo B m T — « xa P y arp;~r„t 

F 1X OOI»eKTOB B yCJIOBHflX CnO P THBHBIX COCTOawuft x,™ 

sszr™ npo,,ecca c flocra ~ (y^-op^r^ner 

vac P e ™ eHHa 3X08 3a A a "™ npewioaceHa CHc-reMa ycipoifc™ sionoqaioiiiaB 

B„ej^^~r~ ^ — M05KCT BKJBOHaTL 
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Pflx eojiBmeii tohhocth nojiyneHmr flHHaMireecKHx xapaKxepHcxinc 
hcxohhhk no^cBeTKH Moacex 6bitb Mo^yjmpoBaH no nacxoxe hjih no » Bonn 
HK-H3JiyHeHIM H CHHXpOHH3HpOBaH c HK-KaMepoH(aMH). 

KpoMe xoro, Moryr 6bixb HcnojiBsoBanBi HK-KaMepti c peiyjinpoBammM 
BpeMeHeM 4>HKcanHH H3o6paaceHHfl. y^^aaaohaa. 

-X onojmilTejIh * 0 HK- K aMepa(Bi) Moryx 6bitb cna6^eHBi npncnoco6jieHHeM 
oeecneHHBaioinHM bo3mo;khoctb nepeMeineHHH, cimxpomLpoBaHHorT c 
npneMHHKOM MexaHHHecKHx KOJie6amiH. 

KpoMe xoro, HK-KaMepa(Bi), Moryx 6m CHa6aceHBi chctcmoh onxunecKHx 
^HJiBipoB, HSMeHmomnx cneKxpajiBHBin ananason ny bcxbhxcjibhocxh HK-KaMepBi 

3a W a pemaexca xaicace c noMomBjo cnoco6a ©nemo* xexHHHecKoro h 
XBopnecKoro noxeHnnaaa cnopxcMenoB, b koxo P om ncnojiBayiox cnocoo" no n 1 
4>o P MyjiBi H3o6pexeHHa h cncxeMy ycxponcxB no n.6 ^.opMyjiBi H3o6pexeHH* 

CxeMa npefljiaraeMOH CHcxeMBi ycxpoficxs, HanpnMep, flJM xennHca 
npe^cxaBJiena na pnc.l Cnn, apyrHx cnopxnBHBix nip oxjinnne 6y fl ex tojibko b 
KOJinnecxBe h BsanMHOM pacnojioacennn KaMep, UK - hcxohhhkob csexa h 
npneMHHKOB MexanHnecKHX KOJie6aHHH. flaa nacxojiBnoro xeHHnca h 6wuwzpn a 
HanpnMep, see xpn ycxponcxBa b o^hom 3K3eMnnape pacnojiarajoxca Ha* cxojiom),' 

1,2,3,4 - HK-KaMepw, c MexaHHSMOM noBopoxa, CHHxpomraoBaHHoro c 
npHeMHHKaMH MexaHHHecKHx KOJie6aHHH h cncxeMofi onranecKHx Ahjibtoob 
5 - HK hcxohhhkh csexa, 4 mxyKH, cnnxpoHHSOBaHBi c HK-KaMepaMn 
6,7,8,9 - npHeMHHKH MexaHHnecKHX KOJie6aHHH, o6ecneHHBaioiirae 
chhxpohhbih npneM MexaHHHecKHx KOJie6aHHH no Bosflyxy h no noKpBixmo Kopxa 
coeflHHeHHBie c anajiHsaxopoM MexamiHecKHx Kojie6aHHH, koxo P bih no^aex enraa^ 
Ha oxKpBixne h saKpBixne HK-KaMep fl 



10 - neHxpajiBHBiH KOMHBioxep c njiaxaMH ynpaBJiemw h nporpaMMHBiM 
oSecneneHneM oSecneHHBaioinHM coraacoBaHHoe aencxBne HK - KaMep 

[hhkob MexannHecKHx KOJie6aHHH n MOflyjinpoBanne HK- hcxohhhkob c B exa 

11 - mohhxop fleMOHCxpnpyiomHH spnxejMM pesyjiBxaxBi o6pa6oxKH 



xpaeKxopnn HK - cjieaoB b BH^e H3o6paHceHHH h nn^poBBix sHanennH napaiviexpos 
flBmKemw Mjraa bo BpeMa nrpBi. 

1 2 - nJiOEqa^Ka ww nrpti b xeHnnc. 

13 — cexKa. 

14 - xoHKa no^aHH nepBoro nrpoKa. 

1 5 - xoHKa noflann Bxoporo nrpoKa. 

16 - xoHKa KOHxaKxa Msna c KopxoM nocjie no^aHH nepBoro nrpoKa. 

1 7 - xoHKa KOHxaKxa Mjrea c ko P xom nocjie noflann sxoporo nrpoKa. 
l ipHEmm paooxw cxeMBi ycxpoficxB cne^yionniH: 

" PH n °* aHe CJie * a c no3Hnmi 14, 3 B y K ox yaapa paxexKOH no Msrey 

AOCTHTHeX npneMHHKOB 6 H 8, KOXOpBie OTKpBIBaiOT KaMepBI 2 H 4 H saKpBiBaiox 



KaMept, 1 h 3. Mot 3a apewa npoxoawama cHTHana or paxeTKH no aa™,™ 

npOaeTHT MaKCHMBJIBHO OKOJIO flByx MeTpOB, HTO He L^T » ££££ 

nocipoeHa, TpaeKxopHfl caeaoa h coorBercTBeHHo onpeflefleme naJZ^a 

aoaayxy) k flax^KaM 7 h 9 Korop He aaxpBiBa.OT KaMepS 2 h 4 SSa ^anee 
ycraHOBneHHBtfl npoMeacyxoK Bpe M eHH, „anpHMep 1 L. Hpn wm^! 
btophm mpoKOM, 3ByK or ya apa paxerKofl no Wry W^yer^^^? 
h 9 KoxopHe OTKptiBaiOT KaMep H 1 h 3 h 3aKptiBaioT KaMepw 2 > re^rZl 
He 6BUIH 3aKptiTBi npeaBwymHM cHmanoM. HK- noflCBetKa 5 pa6or^^ 0 ^ n 
Znlo^r* 0 * P 3306 ^ 08 — c HpneMHHKaMH 

npH n ofl a,e Mana BxopBM nrpoKOM B3a HM ofleficTBHe ycxpoficTB ocymeciB^e^ 
anaaonnHo. HpnBefleHHaa cxewa c npHMeHenneM npHeMHHKOB i^aH^S! 
KOJie6aHHH ncno^yerea c HenBK> yMeHBmenHa ooBe M a o6pa£L hhZLZS 

H yCKOpeHHB BBOKWa HB MOHHTOp cyflBH H „a apHTeHBCKHH ZCoVZZZ 

Kacanna motb c KoproM h ckopocthbk napaMerpoa noaeTa Mana, r^LlScxZ 
oSopoxoB BpameHH* Mana. HK- noflcaeTKa npHMenaexca wa ko££Z~^Z " 
pa3MerKH xopra, eean 3T0 HeoSxoanMo, . nm comma TenSor 
™P°*°W°™* — yxoHHae™ TpaeKropna flBHacenna HK- cn^Z^Z 
Mana. 3xo no3Boaaer c 6oaee bhcokoh cieneHBK> totoocth onpeLmTB^Z 
KacaHHa ma c ko P to m . HeooxonHMocxB b „ecK 0JI BKHx ycipSTa^a 
cymecrayjonen BepoaTHocTBio 3KpaHHpo B aHHa ipaexropHH Mara cXreMeX 
napasmnBrnn aayxoBB^H cHraaaaMH. Xoxa ^p H ^ 3 Z 

^^CenT™ 6 ' fl0CTaTO ™° ~ *«<ca ™ »>* o^HoTZepr 
HnatenpHBefleHHtie npHMepa HajnocipapyiOT ocymecxLeHHe 

y?Tp" MOr ° 01,00063 ° ™— « npeABoSoX aa* neTcT^W 
HpiiMep 1. 

^TWpTTf* °? e * eJieHHe HexoTopHx napaMeipoB wancem TemmcHoro Msna, b tom 
Hucae ayxa c HcnojiB30BaHHeM perHcrpamm ipaeicxopHH HK - c^ob . tchh bo 
BpeMa cnoprHBHBix cocTH3aHHH c npHMeHeHHeM HK - KaMep P a6oxaK>™ 
flJiHHHOBOJiHOBOM .zmanaaoHe cneicrpa. ^ 

m * Ha PH - 2 JI P KDe ^ eHO 6 nocjieflOBaxejiLHBix KaapoB HHdraaicpacHBix 
H3o6paaceHHH o*Horo 3nH30 fl a xeHHHCHoro Ma™. ^TenBHoc^Ka^oro Kaapa 
fljw Hcnojib3yeMoii KaMepti x = 4» 1 0" 2 ceK " KdApa 

no3Bo^ex BoccxaHOBHTB H3o6pa»ceHHe b HenpepBiBHOM BH^e P ' 

Kaflpe 1 BHOTa TpaeKxopHH xenn co3 fl aBae M ofi mjrom (xeMnepaxypa iviana 

Th 2 CK^r^ 1 nOBe P^° CTH K ° PTa) B BHfle "P™** ™ Me^o™ 
1 h 2. Ckopocxb nojiexa Mana V= S(l-*-2)/ x, r^e: 

x = ^ ~ 2 paccT<WIHHe Me) W TOHKaMH 1 h 2 = 2,3 Mexpa, 



V=2,3m/4- 10" 2 c = 57,5 m/c = 207 KM/nac. 

Ha Ka,npe II bhaho npoflOJDKeHHe TpaeKTopHH RBVDKemvL remn co3fl;aBaeMOH 
MiiHOM S(3^-4)=2,3m h S(4+-5) TpaeKTopira HK - cne#a o6pa30BaHHoro b 
pe3yjn>TaTe Tpemra Mana o KopT npn npmcocHOBeHHH c hhm. S(4+5) -15 cm. 
Ecjih TpaeKTOpHa 1-2-3-4 coBna^aeT no reoMeTpHHecKHM pa3MepaM c TpaeicropHeH 
M^na (b flaHHOM KOHKpeTHOM cjiynae), to TpaeKTopHH cjiefla Ha noBepxHocra KopTa 
HMeeT reoivieTpHHecKHe pa3MepBi, 3aBHC>mjHe ot CKOpocra Bpamemra h jimhchhoh 
ckopocth ivuraa, Hhtchchbhoctb CBeneHHH TpaercropHH cjie^a TaK ace 3aBHCHT ot 
3THX napaMeipoB. 3to cnpaBeflJiHBO fljra KomcpcTHoro noKptrraa KopTa h KanecTBa 

Ha Ka,ope III 3a<|>HKCHpoBaHO iipoflOjraeHHe TpaeKTopHH HK - cne^a S(6-^7), 
S(8^-9) 5 S( 10^-1 1) h ocTaBiiiHHca HK — cnefl Ha noBepxHocra KopTa S(4-^5). 
Tpaercroptra HK - cjie^a npepMBaeTCJi 3a cneT Bpamemra Mana BOKpyr CBoefi och. 

HeipyAHO OJjeHHTB CKOpOCTB OTCKOKa MOTa H hhcjio o6opoTOB (n). 

V oTCKOKa=2,0M/4a0" 2 c = 50 m/c = 180 KM/nac. 

YHHTBIBafl, HTO flJIHTCJIBHOCTB Kaflpa COCTaBJMeT 4 10" 2 C, a MJiH, KaK BH£HO H3 

Kaflpa, ycneji cflenaTB flBa nojiHMX o6opoTa h eme KaK min 0,5 o6opbTa, to n(6-H 1) 
=2,5o6/4- 10" 2 c = 60 o6/c = 3600 o6/mhh. 

Ha Ka^pe IV 3a$HKCnpoBaHO npoflOjraeHHe TpaeKTopHH HK — cjiefla, 
cooTBeTCTByiomero TpaeKTopHH ^bh^cchhh Mana S(12^-13), S( 14-^-1 5) h 
ocTaBiHHHCH HK - cneA Ha noBepxHocra KopTa S(4-s-5), TaK ace b Kaape ocTajica 
3a^HKCHpoBaHHBiM ynaeroK TpaeKTopHH S(l 0-^-1 1) ot npe^BiflyE^ero Ka^pa. 
Ckopoctb noneTa MJina nocjie OTCKOKa V(12^15)=1,5m/4- 10" 2 c = 37 m/c = 133 
KM/nac. 

n (12-15) =l,5o6/410~ 2 c = 37 o6/c = 2200 o6/mhh. 

TaKHM o6pa30M, ckopoctb noneTa ivmna h KOJinnecTBO o6opoTOB BOKpyr och 
yMeHBmaeTCH flocTaroHHo 6bictpo nocjie coyaapemra Nuraa c koptom. 

Ha V Ka#pe ocTajiacB 3aMeTHoit tojibko TpaeKTopna cjie#a S(4-5), kotopbih 
npaKTHnecKH Hcne3 Ha IV Kaflpe. Ho ecjiH npeflBmymne 5 Ka^poB CHHMajiHCB 
nocjie^oBaTejiBHO oahh 3a o^hhm, to Meacoy 5 h 6 Ka^poM nponymeHO 40 Ka^pOB. 
TaKHM o6pa30M 5 BpeMfl HCHe3HOBemra HK — cjie^a ocTaBJieHHoro Ha KopTe mjihom b 
AaHHOM 3nH30«e rapBi cocraBJweT x oie,aa= 4- 10" 2 c • 40=1 ,6 ceK. 

JlK)6onBITHO OTMeTHTB, HTO B flaHHOM HipOBOM 3nH30fle, CJiyHHBHieMCfl Ha 

"Ky6Ke KpeMjra", b 2002 rofly, Man He nonaji b "nojie". 3to xopoino bhoto no 
qacra TpaeKTopHH HK - cjieaa S(3-^h-5). 

Jljiz onpeaeneHHe napaMerpoB ABHaceHira TeHHHCHoro MJina b npoMe^cynce 
Meacjiy yuapoM no HeMy paKencofi h btopbim KacaHHeM Msraa hjih pajceTKH 
conepHHKa, hjih noBepxHOCTH KopTa, BocnojiL3yeMca pe3yjiBTaTaMH perncipai^HH 

TpaeKTOpHH flBJDKeHHfl, npHBe^eHHHMH BBIHie. HeH3BeCTHLIM HBJWeTCfl CKOpOCTB 

spameHHA (hhcjio o6opotob) Mana bo BpeMa y^apa. Ckopoctb BpameinM M«na 
cnpeAeJweTCH aHajiHTHHecKH H3 ypaBHemw coxpaHeHHH 3HeprHH: 
E n + E K + Ekb P = E f n + F K + E' KB p+ A Tp 



r,n;e E n , E' n - noTeHipiajiBHaa 3Heprira Msna ro nepBoro conpHKOcHOBemra c 
KOpTOM h nocne; 

E K , F K - KHHeTHHecica« 3Heprira flBHEcemra Mflna Maccoii m, co ckopoctbk) v flo 

COIipHKOCHOBeHHa C KOpTOM H V 1 HOCJie COnpHKOCHOBeHHfl C KOpTOMJ 

Atp - 3HepraH 5 3aTpaneHHaa Ha npeofloneHHe chji Tpemra, B03HHKaiomHX bo BpeM* 

KOHTaKTa IVMHa C KOpTOM. 



JSjw ynpomemra peniemw, SHepraeH, noTpaneHHOH Ha conpoTHBJieHHe 
B03«yxa 9 b 3tom npHMepe npeHe6peraeM. 

B HanieM npHMepe ckopoctb BpameHira M>raa hjih b 6ojiee iiphbbihhoh 
4>opMe - hhcjio o6opoTOB MHHa BOKpyr cBoefi och n = 70 06/c = 4200 o6/mhh. 

Ha pHC.3 npHBe^eHBi Te ace KgyapBi hto h Ha pnc.2 5 tojibko 6e3 aBTOpcKHX 
noMeTOK. 

E[pHMep2. 

OnpeflejieHHe CKopocra noneTa Msraa h oGjiacra KOHTaKTa c KOpTOM c 
HcnonB30BaHH6M BHfleoKaMepBi, pa6oTaiomeH b GjiiEKHeM UK #Hana30He. 

IIpeHMymecTBO BHfleoKaMepBi pa6oTaiomeH b 6jiH3KHeM HK-flHana30He 
onpeaejMeTca bo3moechoctbk> HcnoJiB30BaHHfl HK hctohhhkob no#CBeTKH, 
KOTopBie HeBH^HMBi HejioBenecKHM rna30M h noaTOMy He MeniaiOT Ha6jno#eHHK> 3a 

MaTHeM 3pHTejIHM. 

Ha pHC 4, 5 npHBe^eHBi Ka#pBi b kotopbix 3a(|>HKCHpoBaHBi TpaeKTopHH 
nojieTa MJina h TpaeKTOpira tchh MJina, c HcnojiB30BaHH6M KaMepBi pa6oTaiomeH b 
peacHMe: 20 MceK KaMepa OTKpBrra, 20 Mceic - 3aKpBrra. Kaiviepa pa6oTaeT b 
GjiH^oieM HK flHana30He cneKTpa 6e3 HK noflCBeTKH (no3TOMy njioxo BH^Ha 
TpaeKTopHH T6HH co3flaBaeMofi mhhom). AHajiH3 TpaeKTopHH no3BOjiaeT JierKO 
bbihhcjihtb cKopocTB nojieTa NWHa (b AaHHOM cnynae OHa paBHa 38 m/c), 
H3MeHeHHe TenecHoro yrna OTJieTa Mana no cpaBHemno c yraoM noflJieTa h no 

T0HK6 H3ra6a KpHBOH TpaeKTOpHH yTOHHHTB MeCTO KacaHHfl MHHa C KOpTOM. JlflSL 

6ojiee TOHHoro aHajiH3a o6jiacra Kacamra MHHa c KopTOM aHajiH3HpyK>TCH «Be 
TpaeicropHH o^Ha TpaeKTOpira co3flaBaeMaa cbctobbim aneflOM, OTpaaceHHBiM ot 
Mflna, BTopaa co3AaBaeMaa tchbio B03HHKaiomeH npH 3KpaHHpOBaHHH mahom 
CBeTOBoro noTOKa ncxoflamero ot HK HCTOHHHKa. 

JJjw oijeHKH TexHHHecKoro h TBopnecKoro noTemjHana cnopTCMeHOB MoryT 

6HTB HCnOJIB30BaHBI AHHaMHHeCKHe napaMeTpBI flBHECeHHH TeHHHCHOrO MHHa, 

TaKHe KaK: KaK JiHHeHHaa ckopoctb h ycKOpemie, ckopoctb Bpamemra Mana, a 
TaioKe H3MeHeHHe TeuecHoro yrjia OTJieTa M^na no cpaBHeHHio c yrJioM noflJieTa, 
MeTOflBi onpeflejieHHH kotopbix onncaHBi b npHMepax 1 h 2. HHTerpaJiBHoii 
xapaKTepHCTHKoii TexHHHecKoro h TBopnecKoro noTeHiflaana cnopTCMeHOB MoaceT 

CJiy^CHTB HHfleKC CnopTHBHOrO MaCTepCTBa, KOTOpBIH MOHCeT 6bitb paCCHHTaH KaK 

HeKOTOpBiH HHTerpajiBHBiii noKa3aTejiB, yHHTBiBaionxmi pojiB Kaacfloro H3 
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nepeHHCJieHHBix BBime < mmaMOTecKHX napaMeipoB c cooTBeTCTByiomHMH 
BecoBBiMH K03(i><i>HiiHeHTaMH. 

TaKHM o6pa30M, npeflJio^ceHHtra cnoco6 h CHCTeMa ycTpoficTB rjul ero 
ocymecTBJieHHH no3BOJimoT onpeflejiHTB uejiBiii p^m flHHaMHHecKHX xapaKTepHCTHK 
ABiDKeHH* MaTepHajiBHoro oSBeicra b npoiiecce cnopTHBHBix cocra3aHHH hjih b 

TpeHHpOBOHHOM IlpOIjeCCe, HTO n03BOJIHT 6oJiee CTporO flOKyMeHTHpOBaTB Bee 
3TanBI CnopTHBHBIX MepOnpHHTHH H fleMOHCTpHpOBaTB HX KaK CyflBJIM TaK H 
3pHTeJIHM, AaCT BO3MOECH0CTB 6oJiee o6*BeKTHBHO OI^eHHBaTB ypOBeHB 

MacTepcTBa cnopTCMeHOB, oicaaceT noMonp> HiraeHepHBiM h HayHHBiM pa6oTHHKaM 
npH co3AaHHH h coBepmeHCTBOBaHHH cnopraBHoro o6opyAOBaHH£. 



OopMyjia H3o6pereHHH 



1. Cnoco6 onpeaejiemra flHHaMHHecKnx xapaierepHCTHK ABH^cemta 

MaTepHaJIBHOrO o6l>eKTa B CnOpTHBHLIX COCTfl3aHH5DC HJIH TpeHHpOBOHHOM 

npoijecce c Hcnojn>30BaHH6M peracTpaijHH TpaeicropHH flBiDieeHHJi oSteicra b 
HH<])paKpacHOM cneKTpajiBHOM flHanasoHe, OTJiHHaioniHHCH TeM, hto 
peracTpHpyiOT TpaeicropHH HH<|>paKpacHbix cjieflOB, o6pa30BaBiiiHxca b 
pe3yjitTaTe B3aHMOfleHCTBHfl p6i>eKTa c OKpy^EcaiomHMH o6BeicraMH hjih 
OKpyacaiomeH cpe#oH. 

2. Cnoco6 no n.l, OTJiHHaioiiiHHCH TeM, hto flonoJimrrejiBHO peracTpHpyiOT 

^HHaMHKy H3MCH6HHH HHTeHCHBHOCTH HH^paKpaCHOrO H3JiyHeHHfl B 

pa3JiHHHi>ix ynacTKax TpaeicropHH flBiraeHira o6T>eiera. 

3. Cnoco6 no n.l, 2, OTJiHHaromHHCH TeM, hto aonojimrrejiBHo peracipHpyiOT 

TpaeKTOpHH HH(J)paKpaCHLIX CJieflOB B pa3JIHHHBIX cneKTpajiBHBix 

^Hana30Hax. 

4. Cnoco6 no n.l, OTJiHHaiomHHca TeM, hto flonojimrrejiBHO peracipHpyiOT 
TpaeKTOpHH TeHefi, o6pa30BaBiiiHxca b pe3yjiBTare B3aHMOfleHCTBH« oGteicra 
h cocpeflOTOHeHHBix hjih pacnpe^ejieHHBix BpenmHX hctohhhkob 
HH^paKpacHBix H3JiyneHHH. 

5. Cnoco6 no n.l.,OTJiHHaK>nj#HCH TeM, hto b cjiynae 6ojiBinoro TeHHHca 
o6jiacTB conpHKOCHOBCHHH Msina c koptom h MOMeHT coyaapeHira TvMHa c 
noBepxHOCTBio KopTa peracTpHpyiOT no H3JioMy TpaeicropHH HH<|)paKpacHBix 
cneflOB. 

6. CncTeMa ycTpoftcTB rjiz ocymecTBJierora cnoco6a no n.l, BKjnoHaiomaa 
HH^paKpacHyio KaMepy (hjih hcckojibko Kaiviep) h KOMnBK>Tep, 

OTJIHHaiOmaflCa TCM, HTO OHa COflepECHT npH6MHHK MexaHHHecKHX 

KOJie6aHHH. 



7. CncTeMa ycTponcTB no n.6, oTJinnaiomaacfl TeM, hto oho coflepaarr 

BHeillHHH HCTOHHHK nOflCBeTKH. 

8. CncTeMa ycTpoiiCTB no n.6.7, OTjmnaiomasc^i TeM, hto BHeinHHH hctohhhk 
no^cBeTKH MOAyJiHpoBaH no nacTOTe hjih no fljnmaM bojih HH^paKpacHoro 
H3JiyneHiM h cHHxpoHH30BaH c HH^paicpacHBiMH xaivrepaMH. 
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9. CucreMa ycTponcTB no n.6, OTJinnaioinaHCK TeM, hto HcnojiB3yK>T 
HH4>paKpacHbie KaMepBi c peryjnipoBaHHBiM BpeMeHeM $HKcanHH 
H3o6paaceHH«. 

10. CncTeMa ycrpoHCTB no n.6., oTJiHHaiomaflca TeM, hto HH^paKpacHaa 
KaMepa(Bi) CHa63KeHa(w) npHcnoco6jieHHeM, o6ecneHHBaiomHM 

B03M03KH0CTB nepeMemeHHfl, CHHXpOHH30BaHHOrO C npHeMHHKOM 

MexaHHHecKHX KOJie6aHHfi. 

11. CHCTeMa ycTpoficTB no n.6, OTJinnaioinaHCfl TeM, hto HH^paKpacHaa 
KaMepa(i>i) cHa6meHbi cncTeMOH onraHecKnx <|»ijn>TpoB, H3Memaonmx 
cneicrp anBHBiH ;n*ana30H ny bctbhtc jibho cth HH<|>paKpacHOH KaMep(bi). 

12. Cnoco6 oneHKH TexHHHecicoro h TBOpnecicoro noTeHimana cnopTCMeHOB, 
3aionoHaionniHca b tom, hto Hcnom>3yioT cnocoS no n.l h cncTeMy 
ycTponcTB no n.6. 



Cnoco6 onpeflejieHHa flHHaMHHecKHX napaMerpoB jxBWKennii 
MaTepnajn>Horo o6i>eKTa rrpH npoBeaemiH cnopraBHLix cocrajamifi hjih b 
TperoipoBOHHOM npouecce h CHCTeivia ycTpoiiCTB nm ero ocymecrajieHiw 




Phc. 1 



Cnoco6 onpeaejieHHH ^chhbmhhcckhx napaMeipoB ^bhhcchhh MaxepHaiibHoro 
oGteicra npa npoBeAerom cnopraBHWX cocmaHHH hjeh b TperoipoBo^HOM 
npouecce h CHcreMa ycrpoficTB Ana ero ocymecTBjieHHH 




Phc.2 



Cnoco6 onpe^eneHHH /omaMH^ecKHx napaMeipoB ABJCKemw MarepnajibHoro 

06l>eKTa npH npOBe^eHHH CnopTHBHHX COCTH3aHHfi HUH B TpeHHpOBOHHOM 

npouecce h CHCTeMa ycrpofiCTB ajih ero ocymecTBJiemfl 




Phc.3 



Cnoco6 onpeAeneHM flHHaMmecKHx napaMerpOB jxBWKemw MaTepnam>Horo 
ofoeicra npn npoBeAeHHH cnopTHBHtix cocxfl3aHHfi huh b TpeHHpOBOHHOM 
npouecce h cncxeMa ycrpofiCTB ana ero ocymecrBjieHUfl 




Phc.5 



Pe<J>epaT 



Cnoco6 onpeflejieHHa flHHaMHHecKHx napaMeTpoB flBHJKemia 
MaTepnajiBHoro odteKTa npn npoBefleHHH cnopTHBHBix 

COCTH3EHHH HJIH B TpeHHpOBOHHOM npOIjeCCe H CHCTeMa 

ycxpoiicTB fljia ero ocymecTBJierow, cnoco6 oueHKH 
TexHHHecKoro h TBopnecKoro noTemmajia cnopTCMeHOB. 

H3o6pereHHe othochtcji k cnoco6aM KOHTpojia Heo6xoflHMBiM KaK npn 
npoBe^eHHH cnopTHBHtpc cocTa3aHHfi, TaK h b TpeHHpoBOHHOM nponecce. 
KoHKpeTHO, oho KacaeTca onpeflejiemiH flHHaMHHecKHX napaMeTpoB ^BHaceHHH 
MaTepnajiBHoro o6i»eKTa b ycjioBHJix cocTJi3aHHH, hjih Ha TpeHHpoBKax. 

JJjia peniemra stoh 3aaaHH npeflJiojKeHo HcnojiB30BaTB perHCTpanHio 
HH<J>paKpacHHx cne^OB, o6pa30BaBiiraxcH b pesyjiBTare B3aHMOfleHCTBiw o6teKTa c 
OKpyHcaioiiHiMH o6i>eKTaMH hjih OKpy^aiomeS cpefloii. 

npHHeM, fljia 6ojiee tohhoto nojiyneHira flHHaMHHecKHX xapaicrepHCTHK 

flBHECeHHJI flOnOJIHHTeJIBHO perHCipHpyiOT flHHaMHKy H3MeHeHH3 HHTeHCHBHOCTH 

HH(|>paKpacHoro H3JiyHeHHa b pa3jiHHHtix ynacTKax TpaeKTopHH #BJDKeHH« o6BeKTa, 
peracTpHpyioT TpaeKTopmo HH<|>paKpacHBix cjieflOB b pa3JiHHHBix cneKTpajiBHBix 
flHana30Hax, jih6o aonojiHHTejiBHO peracTpHpyKJT TpaeKTopHH) TeHeii, 
o6pa30BaBHraxcfl b pe3yjiBTare B3aHMOfleHCTBHfl o&BeKra h cocpeflOTOHeHHBix hjih 
pacnpe,nejieHHBix BHemHHX hctohhhkob HH<i>paKpacHBix H3 JiyneHHH . 
. KpoMe Toro, b cjiynae 6ojiBHioro TeHHHca oSjiacrB conpHKOCHOBeHEw Msrea c 
koptom h MOMeHT coyn;apeHHfl Msraa c noBepXHOCTBK) KopTa perHCTpHpyKDT no 
H3JioMy TpaeKTopHH HK — cjieAOB. 

JJjia ocymecTBJieHHfl cnoco6a no H3o6peTerono npefljioaceHa CHCTeMa ycrponcTB, 
BKjnoHaiomafl HK - KaMepy(Bi), KOMnBiOTep h npneMHHK MexaHHHecKHx KOJie6aHHH, 
CHCTeMa Taxace Moacer BKjnonaTB BHeimran hctohhhk noflCBeTKH, kotopbih mojkct 
6bitb MOflyjiHpoBaH no nacTOTe hjih no. fliiHHaM bojih HK - H3JryHeHira h 
CHnxpoHH30BaH c HK - KaMepoii(aMH). MoryT HcnojiB30BaTtcfl HK - KaMepw c 
peryjiHpoBaHHBiM BpeMeHeM <]>HKcaHHH H3o6paaceHHa. Bo3mo3kho Taicace 
HcnojiB30BaHHe HK - KaMep, cHa6»ceHHBix npHcnoco6jieHHeM, oSecneHHBajomHM 

B03M03KHOCTB nepeMemeHHfl, CHHXpOHH3HpOBaHHOrO C npHeMHHKOM MexaHHHecKHx 

KOJie6aHHH. HK - KaMepBi Moryr 6bitb CHa6aceHBi CHcreMOH onTHHecKHX 4>hjibtpob, 
H3MeHHK>niHx cneKTpajiBHBiH ^Hana30H hx nyBCTBHTe jibho cth . 

npefljioMceHHBra cnoco6 h CHCTeMa ycTponcTB fljra ero ocymecTBJieHHJi 
no3BOJMK)T onpe^eJiHTB nejiBiH paa .zniHaMHHecKHX napaMeTpoB flBHaceHHa. 
MaTepnajiBHoro o6BeKTa b nponecce cnopTHBHBix cocTH3aHHH hjih b 

TpeHHpOBOHHOM npOHCCCe, HTO n03BOJIHT 6oJiee CTpOrO ^OKyMeHTHpOBaTB Bee 
3Tam>I CnOpTHBHBIX MeponpHflTHH H fleMOHCTpHpOBaTB HX KaK CyflBJIM TaK H 
3pHTeJMM, flaCT BO3MO5KH0CTB 6ojiee oSBeKTHBHO OUeHHBaTB ypoBeHB MacTepcTBa 
CnopTCMeHOB, OKa3KeT nOMOIHB HHHCeHepHBIM H HayHHBIM pa60THHK3M npH 

C03flaHHH H COBepuieHCTBOBaHHH cnopTHBHoro oSopyzjoBamiJi, 

3 He3aBHCHMBix nyHKTa 

9 flonojraHTejEbHBix nymcTOB 
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